We used 8 inbred strains (DDD/Jah (males 9, females 9), DSD/Jah (4, 4) , RR/Jah (1, 2) , SS/Jah (4,4), C 3 H/HeJah (4,4), C 57 BL/6 Jah (4,4), C 57 BL/6CrSlc (4,4) and NC/Jah (4,1)) of mice. NC-brp (3,0), the coisogenic strain of NC/Jah, and C 57 BL/6-bg (4, 4) which is bg congenic on C 57 BL/6 were used . All strains were maintained at the National Institute of Animal Health (NIAH , Tsukuba, Japan) except C 57 BL/6 CrSlc purchased from Japan SLC Inc. (Hamamatsu, Japan). The DDD strain consists of mice maintained at NIAH (5,5) and mice introduced into Kobe University from NIAH and inbred for 10 gener ations (4, 4) .
DNA of all mice was extracted from liver. Liver was homogenized in a solution of THE (10 mM Tris-HC1 pH 7.5, 0.1 M NaCI and 1 mM EDTA) and centrifuged at 3,000 g for 5 minutes after filtration.
The pellet was suspended in THE and dissolved in a solution of Fig . 3 shows the relationships among 10 strains based on D values calculated from DFP patterns. The first cluster separated C57BL strains from the others. C57BL strains (C57BL /6 Jah, C57BL/6 CrSlc and C57BL/6-bg) con structed the same cluster, as did NC strains (NC/Jah and NC-brp). DDD/Jah and DSD/ Jah, which originated from a common ances tor, dd mouse, were used to construct another cluster.
Discussion
The present investigation was carried out to assess a method of genetic monitoring by DFP and to investigate the genetic relationship among strains by using this method .
The pattern of DFP was identical for indi viduals within each strain, and no minisatellite mutation was observed. The previous paper [9] reported that the mutation rate due to new length alleleles varies substantially from locus to locus and rises to 5.2% per gamete for the most unstable minisatellite locus. However , minisatellite loci of mice detected by M 13 phage probe may be comparatively stable on the basis of results reported here.
Two strains, C57BL/6 Jah and C57BL/6 CrSlc, which originated from the same C57BL /6 mice, could not be discriminated from each other by 12 biochemical marker genes examined (unpublished data). Nevertheless , it was possible to identify these strains by using DFP. NC-b, , the coisogenic strain of NC/ Jah, and C57BL/6-bg which is congenic on C57BL/6, were distinguished from their origi nal strains of mice by this method. NC-brp used was the coisogenic strain of 50 successive generations of inbreeding after separation from original NC strain [41. We detected 2 or 3 bands differed between C57BL/6 and C57BL/ 6-bg and between NC/Jah and NC-b. These bands probably would have arisen from the minisatellite mutation rather than the muta tions related to bg or b 1 genes. In the case of C 57 BL/6-bg, however, these bands may origi nate from minisatellites close to bg introduced. In either case, we could discriminate the DFP patterns of the 10 strains used.
The genetic relationships among inbred strains of mice have also been investigated by the aid of biochemical marker [13] genes and mandible analysis [5, 61 . According to these papers, C57BL/6 strains were genetically sepa rate from the other strains. The dendrogram in the present study showed the same tendency. Two strains, DDD/Jah and DSD/Jah, were classif ed into the same cluster, indicating that these strains were derived from a common ancestor, dd mouse. Thus, the dendrogram based on the dif f ernce value (D) was a reflec tion of the genealogy of the strains used.
Although the use of biochemical marker genes is a powerful tool for identifying the inbred strains, it is not so effective for identify ing the substrains and investigating their rela tionships [21. The DFP method described here allowed substrains, coisogenic and congenic strains to be differentiated from one another, because minisatellite loci detected by the M 13 probe are highly polymorphic and widely dis tributed in mouse chromosomes. Thus, DFP is effective not only for genetic monitoring of inbred strains of mice but also for investigating their genetic relationships.
